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quently 74 (in a metallic prominence). About the same time many of these bright lines were also photographed by Deslandres, 1 As the Kenwood observations were made with a 2-inch (51 mm) focal image of the sun, there was reason to hope that many more lines could be seen if a larger solar image were employed. This expectation was fulfilled when the Yerkes 40-inch (1.02 m) telescope was completed. In September 1897 the spectrum of the chromosphere was observed with the Kenwood spectrograph, attached to the Yerkes telescope. A great number of bright lines were visible in the red, yellow, and green, on any day when the seeing was good.
2 These evidently belonged to the normal spectrum of the chromosphere, as they were found at all points on the limb, and not merely in eruptive regions. The advantages offered by the large solar image were clearly shown when the numerous fine lines of the green carbon fluting were found to be reversed at the sun's limb.
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It was decided to undertake a photographic study of the entire chromosphere spectrum, but the focal length of the Kenwood spectrograph proved to be too short for satisfactory results. The continuation of the investigation was therefore postponed until a suitable spectrograph should become available.
We have already described the advantages offered by the tower telescope and 30-foot (9.1 m) spectrograph on Mount Wilson in other fields of solar research.
4
The solar image given by this telescope is 6.7 inches (170 mm) in diameter. This is slightly less than the diameter of the image given by the Yerkes telescope. In the present case, however, the focal length of the spectrograph is 30 feet instead of 42^ inches. Although the best grating yet available is the one In making the exposure, the essential point is to keep the solar image exactly tangential to the slit. If the image of the photosphere falls on the slit, the brilliant spectrum blots out the comparatively faint lines of the chromosphere. Conversely, if the slit is set a very short distance from the limb, all of the lines given by the vapors at the base of the chromosphere disappear. As it is difficult to move the solar image with sufficient delicacy by the electric slow motion of the coelostat, the following simple device is employed.
A right-angle prism A, Fig. 1 , reflects light from the chromosphere to a second prism B, mounted immediately over the slit. The solar image is centered on the slit, and the distance A Bis equal to the radius. The prism A can be moved toward or away from Bhy & screw, which is controlled by the observer throughout the exposure. Watching through an eyepiece a portion of the spectrum adjoining the region to be photographed, he keeps the prism A at the point where the bright lines are best seen. If the driving clock is well rated, the change in focus of the solar image produced by the displacement of A during the exposure is too slight to be appreciable.
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As the 12-inch object-glass of the tower telescope is corrected for the visual region, it is riot well adapted for work in the blue and violet, • where the color-curve is very steep. In spite of this fact, the bright lines given in the first column of Table I are shown in our photographs of the region X 4492-^ 4584. A brace joining two lines indicates that they are the bright components of a broad line with a dark center (reversal). The second column gives the intensities of the chromospheric lines* In the third, fourth, and fifth columns are the wavelengths, origins, and intensities of the corresponding solar lines in Rowland's table. The initials E., F., J., and L., following a line, indicate that it is given in Evershed's, Frost's, Jewell's, or Lockyer's tables of lines in the "flash" spectrum. On account of the uncertainty of some of the eclipse wave-length determinations, it is difficult to make sure of some of these identifications. In some cases, lines which appear double or triple on our negatives are blended into single lines on the eclipse plates. Additional lines in this region which do not appear on our photographs are given in the various tables as follows: Evershed, 7; Frost, 7; Jewell, 6; Lockyer, 11. The two values in the first column in parentheses are the Rowland wavelengths of solar lines coinciding with "flash" lines which were not directly measured.
In the green, where the visual object-glass performs to much better advantage, the bright lines given in Table II have been photographed between A 5111 and A 5198. All of the bright lines of the green carbon fluting observed visually with the Yerkes telescope are included in Table II . Some of these lines are shown in Plate V, which also covers the b region. In eclipse work less attention has been paid to the green than to the more refrangible part of the spectrum. Nevertheless, Jewell gives 4 and Lockyer 10 lines between A 5111 and A 5198, which have not been photographed by us.
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As they failed to get most of our lines in Table II , including several of intensity 2 and 3, and as most of our lines in the blue are enhanced lines, it seems possible that our observa-30. . 222H 22Ó GEORGE E. HALE AND WALTER S. ADAMS tions relate to a level somewhat higher than that best photographed at eclipses. In any event, there is reason to hope that the number of bright lines obtainable in full sunlight will be considerably increased when the new tower telescope of 150 feet (45.7 m) focal length, now being erected on Mount Wilson, is completed.
The wave-lengths of all lines photographed on Mount Wilson in the spectrum of the chromosphere will soon be published. The values given here are provisional, but of sufficient accuracy to demonstrate that the chromospheric lines coincide very closely in position with the Fraunhofer lines, as measured by Rowland. If we omit three lines, which are unsuitable for purposes of comparison because of their uncertain identification or character, 121 lines remain in our list. Comparing their wave-lengths with those of the corresponding lines in Rowland's table, we find the average residual, taken without o regard to sign, to be dh 0.013 A-^ we retain the sign, the average 30. . 222H 228 GEORGE E. HALE AND WALTER S. ADAMS 
